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Shape Memory Alloy-based Wearable Fabric Actuators: Form and
Integration

Wonhee Ji*, Jaewoo Roh*, Hangyeol Baek*, Hyungbin Byun**, Hyunsoo Kim*,
Jinwoo Jeong™, Il-kwon Oh*'

ABSTRACT: Shape Memory Alloys (SMAs) have garnered significant attention as smart materials for wearable haptic
interfaces due to their high specific power density, silent operation, deformability by pre-design, and ability to generate
biomimetic motion. A comprehensive view of wearable SMA-based fabric actuators, focusing on their structural forms
and actuation behaviors is provided. SMA actuators, categorized into linear, spring, fabric, and composite multi-layer,
are comparatively analyzed in their distinct deformation mechanisms and performance characteristics. Furthermore,
various types of haptic feedback and the integration of SMA actuators into wearable systems are examined. Key
application areas such as robotic teleoperation and extended reality (XR) are discussed, along with current technical
challenges and future directions of the SMA fabric actuators.
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Fig. 1. SMA phase transformation and crystal structure
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Fig. 2. Various structures of SMA fabric actuators
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SMA wire ring | [28]

Fig. 4. Schematic diagram of SMA fabric actuator-based haptic
interface. Reproduced with permission from Ref. [11,17].
Copyright 2023, 2025, Wiley VCH
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